Adult and in utero exposure to cocaine alters sensitivity to the Parkinsonian toxin 1-methyl-4-phenyl-1,2,3,6-tetrahydropyridine.
Cocaine abuse is a significant problem in the United States, including its use by approximately 1% of pregnant women. Cocaine acts as an indirect agonist of dopamine at the dopamine transporter, resulting in the presence of excess dopamine in the synapse. Since synaptic dopamine can rapidly oxidize to form free radicals, it was hypothesized that exposure to this drug might produce damage in dopaminergic systems such as the substantia nigra pars compacta, damage to which is a hallmark of Parkinson's disease. To test this hypothesis we exposed mice both in utero and as adults to cocaine and examined its effects on the nigrostriatal system. We found that exposure to cocaine both in utero or as adults did not affect substantia nigra cell number, but did make these neurons more susceptible to the parkinsonian toxin 1-methyl-4-phenyl-1,2,3,6-tetrahydropyridine. We also found long-lasting changes in D2 receptor mRNA levels as well as changes in the monoamine transport system and several growth factors. This work suggests that use of cocaine might be a predisposing factor for development of Parkinson's disease in both adults exposed chronically as well as in individuals exposed prenatally.